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Structured Abstract  
 
Purpose – The purpose of this paper is to introduce a knowledge-based urban 
development assessment framework, which has been constructed in order to evaluate and 
assist in the (re)formulation of local and regional policy frameworks and applications 
necessary in knowledge city transformations.  
 
Design/methodology/approach  –  The research reported in this paper follows a 
methodological approach that includes a thorough review of the literature, development 
of an assessment framework in order to inform policy-making by accurately evaluating 
knowledge-based development levels of cities, and application of this framework in a 
comparative study – Boston, Vancouver, Melbourne and Manchester. 
 
Originality/value – The paper, with its assessment framework, demonstrates an 
innovative way of examining the knowledge-based development capacity of cities by 
scrutinising their economic, socio-cultural, enviro-urban and institutional development 
mechanisms and capabilities. 
 
Practical implications  –  The paper introduces a framework developed to assess the 
knowledge-based development levels of cities; presents some of the generic indicators 
used to evaluate knowledge-based development performance of cities; demonstrates how 
a city can benchmark its development level against that of other cities, and; provides 
insights for achieving a more sustainable and knowledge-based development. 
 
Keywords – Knowledge city, knowledge-based development, knowledge-based urban 
development, assessment framework 
 
Paper type – Academic Research Paper  
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1 Introduction 
In the 21st Century, the demand for knowledge capability diminishes the significance 
of material factors resulting in a new era dominated by knowledge. Particularly in this era 
of the knowledge economy, knowledge-related activities, including creativity as a tacit 
knowledge form, have become central to creating employment and wealth, sustaining 
economic growth, and place-making (Friedmann, 2010). In the global knowledge 
economy, knowledge-intensive industries and knowledge workers are extensively seen as 
the primary factors needed to improve the welfare and competitiveness of cities. To 
attract and retain such industries and workers, cities produce knowledge-based urban 
development (KBUD) strategies, and this strategising has become an important 
development mechanism for cities and their economies. Beyond this, KBUD is also being 
seen as the development pathway of the emerging knowledge cities (Yigitcanlar et al., 
2008b). The process of planning and implementing KBUD approaches is neither quick 
nor simple. This is already understood by the research community, which has begun to 
concentrate its efforts on developing appropriate frameworks, methodologies, tools, 
systems, and metrics in the last few years. Taking into account of these developments in 
the field, this paper discusses the critical connections between knowledge city 
foundations and integrated KBUD mechanisms.  
In particular, the paper develops a conceptual understanding of KBUD that supports 
knowledge city formation and generation, as well as attraction and retention of investment 
and talent. Following this, the paper introduces a KBUD assessment framework 
developed to provide a clearer understanding of the local and regional policy frameworks, 
and relevant applications of KBUD for cities to become prosperous knowledge cities. The 
paper, and the KBUD assessment framework, demonstrates a method for measuring 
knowledge-based development capacity of cities by scrutinising their economic, socio-
cultural, enviro-urban and institutional development mechanisms and capabilities. It also 
compares the KBUD characteristics of four knowledge cities: Boston, Vancouver, 
Melbourne, and Manchester.  
The paper is prepared in six sections, and the remainder of the paper is structured as 
follows. Section 2 provides an overview and gives relevant background to the knowledge-
based development of cities and their transformation into knowledge cities. Section 3 
provides more detailed information on KBUD and its processes. Section 4 presents the 
KBUD assessment framework. Section 5 reveals the results and discusses the findings of 
the comparative study of Boston, Vancouver, Melbourne, and Manchester. Section 6 
concludes with a discussion on the role of KBUD in knowledge city formation and the 
benefits of using the assessment framework to evaluate and assist in the (re)formulation 
of local and regional knowledge-based development strategies. 
2 Background 
Over the last several decades, we have witnessed major economical, technological, 
social and environmental changes that have significantly impacted the patterns of 
urbanisation, human activities and lifestyles. During the past few years, the challenges of 
globalisation, knowledge economy, climate change, network society, transportation 
technologies, information and communication technologies, global division of labour 
force, rapid urbanisation, and shrinkage of cities have become important topics of 
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discussion (Yigitcanlar, 2010a). Particularly, the need for new spatial arrangements for 
cities to better cope with these challenges, and the necessity of adjusting city structures in 
order to become more compatible with the knowledge economy are among the most 
popular issues, and have heavily occupied the agendas of scholars, decision-makers and 
practitioners (MacKinnon et al., 2002). These issues surfaced the need for developing and 
adopting new urban planning, development and management mechanisms to foster the 
sustainability of cities and make them resilient to change (Yigitcanlar, 2010b).  
In recent years, we have also witnessed the birth of new concepts and paradigms that 
started to effect urbanisation and ease the impacts of the abovementioned change and 
challenges. Carrillo (2004) categorised these new concepts and paradigms under four 
groups: dematerialisation (i.e. a lesser volume of material inputs and outputs); 
environmentalism (i.e. a greater concern with sustainability); experience upgrade (i.e. the 
capacity to attain the same results without the conventional means of space and time), 
and; essentialism (i.e. the understanding and pursuit of ever more fundamental values).  
Up until recently urbanisation has been viewed primarily from the perspective of 
urban planning with a focus on the physical form and built environment of cities (e.g. on 
land use zoning, building and infrastructure), and very little consideration has been given 
to the knowledge resources or the cultures that produce knowledge. Traditionally, the 
emphasis has been on attracting tangible forms of production (i.e. labour, land and 
capital), and knowledge as an intangible asset was often ignored (Knight, 2008). With the 
advent of these new challenges, concepts and paradigms, greater attention needs to be 
shown in the restructuring of cities, so that they are able to house more knowledge-based 
activities and knowledge becomes a major source for local development (Metaxiotis et 
al., 2010).  
The types of environments which need to be developed for knowledge-based activities 
differ significantly from those developed by commodity-based activities, and thus call for 
different development strategies. The most immediate impact of the knowledge economy 
in relation to the urban environment is the reduction in displacements made possible by 
the telecommunication technologies (i.e. changing working, schooling and shopping 
patterns). According to Graham (2002), present configuration, organisation and lifestyles 
within urban centres are more the inheritance of tribal, hierarchical and material 
production patterns than they are good examples of urban design with a strong culture fit 
for knowledge societies.  
One of the crucial tasks for cities in the era of knowledge economy, which is 
characterised by globalisation, is that cities need to create environments where knowledge 
resources are valued, conditions are conducive to their development, and knowledge 
resources are securely anchored (Yigitcanlar et al., 2008a). With this perspective, the key 
conditions that contribute to the development of knowledge cities are outlined by Knight 
(1995) as: the community is able to define, perceive and value knowledge as a form of 
wealth; the city acknowledges the importance and contribution of knowledge worker; the 
city is able to make the public understand the nature and role of knowledge; knowledge 
resources are located considering regional contexts; priority is given to improving 
knowledge infrastructure; all members of society have access to careers in knowledge-
based activities; the city is promoted as a centre of excellence; incentives and mechanisms 
are offered favouring investment in local knowledge resources; the city has a forward-
looking vision, which emphasises knowledge and other immaterial factors and; civic 
leadership is developed.  
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The rationale for developing or transforming cities into ‘cities of knowledge’ or 
‘knowledge cities’ is widely accepted by scholars, decision-makers, practitioners and 
developers (Carrillo, 2006; Van Winden et al., 2007; Yigitcanlar et al., 2008b; Ergazakis 
et al., 2009). However, traditional urban planning and development approaches do not 
provide a clear picture of how to form new development strategies that are knowledge-
based or how to use urban planning mechanisms effectively to realise the knowledge-
based development of cities. These vital questions put urban planning under the 
microscope and question its compatibility with the new conditions of the era of 
knowledge economy. 
The rise of the knowledge economy has become the new main driver of global and 
local economic development, and achieving sustainable development – by creating a 
strong urban core, harnessing its economic strength, addressing social exclusion, and 
avoiding physical and environmental dereliction – has been the aim of urban planning in 
the era of knowledge economy (Yigitcanlar et al., 2009). However, traditional normative 
urban planning lacks the vision and capacity to deliver a sustainable and knowledge-
based development. To date, the structuring of most of the cities has proceeded 
organically, as a dependent and derivative effect of global market forces. Urban planning 
has either responded slowly or not responded at all to the challenges and the opportunities 
of the global knowledge city (Yigitcanlar et al., 2008c). A decade into the new century 
the economic success of knowledge-based development policies in a number of cities and 
nations have led urbanists to consider whether existing policies are applicable to the 
knowledge-based development of cities – in other words, whether or not knowledge-
based development can be planned. In recent years, this has led urban planning to 
consolidate its interest in the paradigm of post-modern social production under the rubric 
of ‘KBUD’ (Yigitcanlar and Velibeyoglu, 2008; Velibeyoglu and Yigitcanlar, 2010). 
Today examples around the globe (Yigitcanlar, 2009) confirm that it is possible to 
develop cities as or transform cities into knowledge cities, as long as appropriate and 
tailored KBUD policies are developed and implemented successfully.  
3 Knowledge-based urban development 
KBUD is a new form of development in the era of knowledge that aims to bring 
economic prosperity and environmental sustainability with a just socio-spatial order to 
cities (Yigitcanlar et al., 2009). The goal of KBUD is to produce a city purposefully 
designed to encourage the production and circulation of abstract work – a knowledge city 
(Cheng et al., 2004; Yigitcanlar et al., 2008c). The promise of KBUD is a secure 
economy in a human setting, and it has four major purposes: economic, socio-cultural, 
enviro-urban and institutional development.  
Economic development codifies technical knowledge for the innovation of products 
and services, market knowledge for understanding changes in consumer choices, financial 
knowledge to measure the inputs and outputs of production and development processes, 
and human knowledge in the form of skills and creativity, within an economic model 
(Lever, 2002; Laszlo and Laszlo, 2007). Particularly in the era of knowledge, success in 
economic development is highly correlated with a city’s ability to adapt in the knowledge 
economy (Nguyen, 2010).  
Socio-cultural development indicates the intention to increase the skills and 
knowledge of residents as a mean for individual and community development (Gonzalez 
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et. al., 2005). Social and human capitals of a society are seen highly interrelated with its 
high level achievements in socio-cultural development (Frane et al., 2005). 
Enviro-urban development builds a strong spatial network relationship between urban 
development clusters while driving an urban development that is ecologically friendly. In 
this sense, sustainable urban development and quality of life, particularly in the 
knowledge community precincts, play a significant role in the spatial formation of the 
citywide sustainable KBUD strategies (Yigitcanlar et al., 2008d; Yigitcanlar, 2010c).  
Institutional development is key to orchestrating the KBUD and bringing together all 
of the main actors and sources so that they are able to organise and facilitate necessary 
knowledge-intensive activities and plan strategically for knowledge city formation 
(Yigitcanlar, 2009). The literature indicates that governing the KBUD via institutional 
leadership makes a big difference in achieving the knowledge city status (Baum et al., 
2007). 
These four development areas form the key pillars of the KBUD: economy, society, 
environment, and management. Along with these four pillars, sustainability and 
organisational capacities are also crucial for successful knowledge-based development of 
cities and regions (Figure 1).  
 
 
Figure 1. Pillars of knowledge-based urban development 
4 Evaluating the knowledge-based development levels of cities 
Accurate evaluation of KBUD is central to determining knowledge-based 
development performance and levels of cities and benchmarking their achievements in 
knowledge-based development against successful knowledge cities. It is also central to 
informing policy-making as it points towards new strategic directions that will support 
realising development that is more sustainable and knowledge-based.  
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Analysing and evaluating cities’ knowledge-based development performances 
requires utilisation of an accurate KBUD assessment framework. Although there are a 
number of frameworks developed for ranking cities considering their different 
characteristics by various institutions (i.e. Anholt, City Mayors, Foreign OECD, Policy, 
Mercer, UNDP, World Bank, World Capital Institute), currently there are not any 
knowledge-based development assessment frameworks available for a comprehensive 
KBUD evaluation. The research reported in this paper develops a ‘KBUD assessment 
framework’ to specifically evaluate knowledge-based development performances of 
cities. Specifically tailored for the nature of the comparative KBUD assessment study 
presented in the following parts of this paper, the assessment framework contains two 
indicator sets for each of the four KBUD pillars, and four indicators for each of the eight 
indicator sets, totalling to 32 indicators (Table 1). 
Following key literature’s lead, each of the 32 indicators are selected on the basis of 
measurability, analytical soundness, comparability, geographic coverage, data 
availability, and relevance. In order to provide more accurate comparison, the use of 
proxy data for indicator values is avoided. All of the indicators are selected from a large 
indicator pool by using a multivariate analysis to determine the most suitable ones for 
each of the KBUD pillars. Multivariate analysis is also employed to see the correlations 
between indicators, look for causal relationships, and identify the dominance of any 
indicators. 
4.1 Economic development 
The first domain or pillar of KBUD is economic development (see Figure 1). The 
literature indicates that in determining the economic development level of a city, in the 
era of knowledge-economy, the key variables or indicators are mainly selected in relation 
to city’s ‘economic structure’ in general and its ‘knowledge economy performance’ in 
particular (Anand and Sen, 2000; The New Zealand Government, 2007; World Bank, 
2008). 
In this KBUD framework, indicators related to ‘economic structure’ are selected as: 
Gross domestic product; Gross domestic product growth; Foreign direct investment, and; 
Household disposable income (see Table 1).  
Indicators related to ‘knowledge economy performance’ include: Research and 
development expenditure; Patents; Knowledge workers, and; Knowledge intensive 
services. 
4.2 Socio-cultural development 
The second pillar of KBUD is socio-economic development and, in line with the 
literature findings, the key indicators used in the evaluation of socio-cultural development 
are grouped under the ‘social and human capitals’ and ‘culture and dependency’ 
indicator sets (World Bank, 1996; OECD, 1998; Stone, 2001).  
Indicators related to ‘social and human capitals’ consist of: Educational attainment; 
Tertiary education students; Major university reputation, and; Access to broadband.  
Indicators related to ‘culture and dependency’ are: Workplace cultural diversity; 
Societal cultural diversity; Socio-economic dependency, and; Unemployment.  
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Table 1. Knowledge-based urban development assessment framework  
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4.3 Enviro-urban development 
Enviro-urban development is the third pillar of KBUD, and a thorough literature 
review supports the key indicator sets – ‘sustainable development’ and ‘quality of place 
and life’ (Hemphill et al., 2004; Hezri, 2005; Singh et al., 2009). 
Indicators selected for ‘sustainable development’ include: Eco-city status; Sustainable 
transport; Sustainable urban development, and; Climate change mitigation. 
Indicators related to ‘quality of place and life’ consist of: Housing affordability; Cost 
of living; Personal safety, and; Quality of life.  
4.4 Institutional development 
The final pillar of KBUD is institutional development. In light of the literature 
findings, the key indicators in the assessment of institutional development are clustered 
around two main indicator sets of ‘governance and planning’ and ‘leadership and 
community’ (Aron, 2000; Wilson and Beaton, 2003; Brinkerhoff and Morgan, 2010). 
Indicators related to the ‘governance and planning’ indicator set include: Dedicated 
development authority; Strategic planning; Partnerships, and; E-Governance.  
Indicators of ‘leadership and community’ are: Local and regional leadership; City 
branding; Public participation, and; Income inequality.  
 
5 A comparative knowledge-based development analysis 
In order to demonstrate the utility of the KBUD assessment framework, this paper 
reveals the results of applying the framework in a comparison of four successful city 
cases across the globe – Boston, MA, USA; Vancouver, BC, Canada; Melbourne, VIC, 
Australia; and Manchester, UK. The purpose of this comparative study is to demonstrate 
how the framework operates and provide a raison d’être for further in-depth analysis of 
KBUD of cities across the globe.  
The first criterion for selecting these case studies was that the city was either 
considered for nomination, or nominated, or acknowledged by receiving a mention or an 
award at the World Capital Institute’s Most Admired Knowledge Cities Awards (MAKCi 
– www.worldcapitalinstitute.org/makci.html – also see Garcia, 2009) within the last four 
years. The second criterion was cities within English speaking countries, so as to ease the 
comparison process – i.e. data availability in English and comparability of the governance 
systems.  
The study area boundaries take into account metropolitan impacts, and therefore, 
rather than city boundaries, areas containing metropolitan urban centres and localities 
have been selected for the four cases (i.e. Greater Boston, Greater-Metro Vancouver, 
Metro Melbourne, and Greater Manchester). Boston, Vancouver, Melbourne, and 
Manchester, when considered with their metropolitan regions, have a comparable 
population, area, density and median age. These salient features of the four case studies 
are listed in Table 2 below. 
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Table 2. Salient characteristics of the case cities 
 
 
This empirical study’s key comparison factors, the indicator pool, have been selected 
by considering the recently expanding literature on knowledge-based development. As 
explained in the previous section, a multivariate analysis was undertaken to refine the 
number of the indicators – eight for each of the KBUD pillars. In order to explore and 
evaluate the generic KBUD potentials of Boston, Vancouver, Melbourne and Manchester, 
the research focuses on the aforementioned 32 important features, or key indicators, of 
KBUD (see Table 1).  
The methodology used in this analysis includes literature review, best practice 
analysis, government and international non-profit organisation policy document content 
analysis, review of the city rankings conducted by non-profit and commercial surveying 
organisations, and statistical analyses of the fundamental data from governmental and 
non-governmental organisations that provide a comparison between the four knowledge 
cities. 
The main datasets used for the statistical analysis are obtained from the following 
resources: 
 
 The World Bank, World Development Indicators Database 
 The United Nations, e-Government Survey 
 OECD, Statistics Portal  
 OECD, Composite Leading Indicators Database 
 MERCER, Worldwide City Rankings  
 The Anholt City Brands Index  
 QS, World University Rankings 
 Internet World Statistics, World Internet Usage and Population Statistics  
 USA Census Bureau, Census 2000 and 2006-2008 Community Survey 
 Australian Bureau of Statistics, Census 2006 Community Profiles 
 Statistics Canada, Census 2006 Community Profiles 
 UK Office of National Statistics, Census 2001 Neighbourhood Statistics  
 UK Office of National Statistics, 2008 Sub-national Population Projections 
 Local Economic Development Agency Reports 
 Local Social and Community Development Agency Reports  
 Local Environmental Protection Agency Reports  
 Local Urban Planning and Development Agency Reports  
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 Local Institutional Development Agency Reports  
 Relevant Literature and other (non-)Government Policy Documents 
 2007-2009 Most Admired Knowledge Cities Award Reports 
 Local Media News and Online Sources 
 
Once the datasets were collected, each indicator value was normalised in order to 
allow comparison between cases. Normalisation of the datasets is particularly helpful for 
identifying outliers and highly skewed values, so that scale adjustments can be made 
when necessary. 
Assigning an appropriate weighting for indicators is important and helps to verify 
correlation and compensation between indicators. However, for this comparative study, in 
the interest of simplifying the analysis, an equal weighting (3.125%) was assigned to all 
indicators (see Appendix 1).  
This empirical study has several limitations. The first limitation is that the indicators 
are equally weighted. Ideally, different weighting values need to be assigned to each 
indicator based on their importance. In this instance, the purpose of an equal weighting 
for all indicators is to simplify the assessment process.  
For comparative studies of this kind, the robustness of the findings needs to be tested 
by focusing on the process of inclusion or exclusion of single indicators, normalisation, 
the imputation of missing data, the aggregation method, and the choice of weights that 
might influence the scores and rankings. The second limitation of this study is that only a 
brief testing of the robustness and sensitivity of the findings, through the review of the 
literature on different KBUD aspects of the cities of comparison, has been done due to 
complex nature of working in four different country contexts.  
The last limitation of the study is that data was not available from the same period for 
all of the indicators. This is mainly due to the extensive limitation of data availability. In 
this comparative study, dates of the datasets fluctuate between a time span of 2005 and 
2010, which is a relatively short limiting time frame. 
5.1 Economic development analysis 
The literature raises the importance of analysing various geographic levels to 
determine the economic development capacity of a metropolitan region (Agenor and 
Montiel, 2008; Pacione, 2009). In this empirical analysis, hence, the macro (national and 
international) and meso (state or regional) geographic level economic performance 
indicators are measured along with the micro (local) geographic level economic 
indicators. In all case studies, out of eight economic development indicator values, three 
are collected in national, two in regional (state) and three in local levels.  
The first indicator set in the economic development pillar of KBUD is the economic 
structure. While in the ‘gross domestic product’ and ‘foreign direct investment’ areas 
Boston was leading other three cities with the figures of $81,499 and 17.54% 
respectively, in the ‘gross domestic product growth’ Melbourne and in the ‘household 
disposable income’ area Vancouver took the lead with 2.29% and 5.66% respectively. 
The scores of these four indicators determined the overall economic structure, and 
assigned Boston the top ranking, followed by Melbourne, Vancouver and Manchester. 
The second indicator set in this pillar is the knowledge-economy performance. In 
measuring the knowledge-economy engagement of the four case cities, Melbourne 
showed the best performance in the eras of ‘research and development expenditure’ and 
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‘patents’ with the figures of 29.31% and 21.40%. On two factors Vancouver and Boston 
easily outperformed the other cities: Vancouver with 47.51% on the ‘knowledge workers’ 
and Boston with 50% on ‘knowledge intensive services’. In the knowledge economy 
indicator set, Melbourne led, followed by Vancouver, Boston and then Manchester. 
Not surprisingly in terms of overall economic development, Boston ranked best 
performing city and receives the normalised top score of 100, while Melbourne becomes 
the first runner-up (94.23), Vancouver the second (76.26) and Manchester the third 
runner-up (53.88) (see Appendix 1 and Table 3).  
5.2 Socio-cultural development analysis 
The research measures socio-cultural development at the local level by focusing on 
the critical social and cultural development aspects of the four study areas.  
The first indicator set of the socio-cultural development pillar of KBUD is social and 
human capitals. In this indicator set, Vancouver shows a higher performance than the 
other three cities, particularly in the areas of ‘education retainment’ and ‘access to 
broadband,’ with 45.93% and 42.60% respectively. In the ‘tertiary education students’ 
variable Melbourne with 3.57% and in the ‘major university reputation’ Boston, with 
Harvard University being the world’s top ranked university, dominate the other cities. In 
the social and human capitals indicator set Vancouver’s lead is followed by Boston, 
Melbourne and then Manchester.  
The second indicator set of the socio-cultural development analysis is culture and 
dependency, and in this area Boston and Vancouver show a clear dominancy over the 
other cities. For the indicators of ‘workplace cultural diversity’ and ‘socio-economic 
dependency’ Boston with 44.40% and 0.76 respectively, and in the indicators of ‘societal 
cultural diversity’ and ‘unemployment’ Vancouver with 21.09% and 4% respectively are 
proved to be much stronger than the other competitors. In the culture and dependency 
indicator set Boston takes the first place and Vancouver, Manchester and Melbourne 
follow Boston’s lead.  
In the overall ranking of the cities in the socio-cultural development pillar of KBUD 
Vancouver (99.70) lags behind Boston (100) by a small margin, and Manchester (83.11) 
and Melbourne (78.41) take the third and fourth places.  
5.3 Enviro-urban development analysis 
The KBUD assessment framework evaluates enviro-urban development through two 
key indicator sets that measure the levels of sustainable urban development and the 
quality of life.  
The first indicator set of this pillar is sustainable development. In three indicators of 
this set, ‘sustainable transport’ (45.3%), ‘sustainable urban development’, and ‘climate 
change mitigation’, Boston receives the highest scores, but the other three cities each 
score very well and only a narrow margin behind. Among the four case studies, 
Vancouver ranks the best in moving towards achieving the ‘eco-city status’ (13th in 100 
cities). The overall ranking for the sustainable development indicator set is, from the 
highest first, Boston, Melbourne, Vancouver and Manchester.  
The second indicator set to define the levels of enviro-urban development is quality of 
place and life. Vancouver and Manchester dominate this category. Vancouver takes the 
first place in the international ranking of ‘personal safety’ and ‘quality of life’ (22nd and 
4th in 100 cities). Manchester is ranked the best in the comparison in ‘housing 
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affordability’ (4.57%) and in the ‘cost of living’ (ranked 141st in 150 cities). This result 
marks Vancouver as the city with highest quality of life and place. Manchester comes as 
the second, then Boston and Melbourne.  
The overall ranking of enviro-urban development places Boston (100) to the top of the 
list, Vancouver (87.23) takes the second, Melbourne (82.56) with a small margin the third 
and Manchester (72.25) the fourth place.  
5.4 Institutional development analysis 
The final pillar of KBUD is institutional development. The KBUD framework utilises 
two indicator sets to evaluate institutional development: governance and planning, and 
leadership and community. 
The first indicator set is governance and planning. In this set, Boston dominates other 
cities with achievements in ‘partnership’ and strong ‘e-governance’ systems and 
experience. Vancouver demonstrates outstanding ‘strategic planning’. With the 
‘Manchester: Knowledge Capital’ institution, Manchester shows world leadership in 
having ‘dedicated development authority’ to oversee knowledge city formation and 
KBUD. Melbourne follows Manchester with the ‘Office of Knowledge Capital’ and 
‘Enterprise Melbourne’ institutions. In this indicator set the ranking of the cities emerged 
as Manchester, Boston Melbourne and Vancouver. 
The second indicator set for the institutional development evaluation is leadership and 
community. In this indicator set, Boston and Melbourne strongly dominate the other cities. 
Boston leads the other three cities in establishing ‘local and regional leadership’ and 
‘public participation’, where Melbourne is extremely successful in ‘city branding’ (8th in 
100 cities) and in achieving relatively lower levels of ‘income inequality’ (0.30).  
In the overall ranking of institutional development in comparing the four case studies, 
Boston (100) leads the other cities by only a small margin: Melbourne (98.53), Vancouver 
(97.20) and Manchester (91.37). 
5.5 Knowledge-based urban development analysis  
The analysis has shown that in all four pillars of KBUD Boston overachieves when 
compared to the other three knowledge cities. Vancouver took the second place twice in 
the socio-cultural development and enviro-urban development pillars, where Melbourne 
took second place in the other two KBUD pillars, economic development and institutional 
development. On the pillars where Melbourne ranked second, Vancouver ranked third. 
Melbourne ranked third in the socio-cultural development, and Manchester ranked third 
in the enviro-urban development. Overall, Manchester underachieved against Boston, 
Vancouver and Melbourne. 
The overall ranking of the four case cities are formed by averaging and normalising 
the scores they received from each pillars of KBUD. The analysis result has revealed that 
with the normalised top point of 100, as expected, Boston is the city with highest capacity 
and achievements in KBUD. Boston is followed by Vancouver with a score of 90.42 and 
Melbourne with 88.68 and lastly Manchester with a score of 75.85 (Table 3).  
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Table 3. Results of the comparative analysis 
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It is important to note that the ranking provided by the empirical research should not 
be interpreted to say that any of these cities is not performing well enough to sustain the 
knowledge city status. One of the purposes of using the KBUD assessment framework on 
highly successful knowledge cities is to show how the KBUD performance levels of the 
cities compare with the other benchmark cities. In this case, Boston (Greater Boston) was 
selected as a benchmark city to compare how Vancouver, Melbourne and Manchester’s 
perform in KBUD.  
The analysis has shown that Vancouver is quite a competitive city, with opportunities 
in economic performance and institutional development, and in particular having a 
dedicated authority to oversee the KBUD of the city and the region.  
Melbourne continues to rise in the Asia-Pacific region and is moving rather quickly to 
become the ‘Boston of the Southern Hemisphere’, with strong support from state and 
local governments, industry and businesses, university and research institutes and the 
unique ‘Office of Knowledge Capital’ and ‘Enterprise Melbourne’ Institutions. However, 
Melbourne still has a long way to go particularly in the socio-cultural and enviro-urban 
development areas in order to rival Boston’s performance. 
Manchester seems to be endeavouring diligently to regain the performance levels 
realised during the industrial revolution by fully adapting to the era of knowledge 
economy. The Manchester example also shows us that staying on top often proves a much 
harder and daunting task than to getting to the top. Particularly, Manchester illustrates to 
cities aspiring to hold knowledge city status the importance of institutional development 
with its successful institution of ‘Manchester: Knowledge Capital’ and its achievements 
in a relatively short period of time.  
6 Conclusion 
In the knowledge era, cities need to adjust their local economies so as to be 
compatible with the global knowledge economy, and to develop strategies to become 
more competitive in order to succeed in the global competition for attracting investment 
and talent. However, just having a strong economy is not sufficient for cities to become 
competitive knowledge cities. Socio-cultural, enviro-urban and institutional developments 
are also as important. Therefore, this paper revealed that in the age of knowledge 
economy, in order to achieve prosperity, spatial restructuring of cities requires 
considering and responding to the all four pillars of KBUD for a successful knowledge 
city formation. 
Cities focused on the KBUD can adjust their local economies and spatial development 
policies so as to be compatible with the global knowledge economy. Also, by developing 
KBUD strategies to become more competitive, cities set the course that will enable them 
to gain the success they seek in global competition by providing socially just, ecologically 
sustainable, and organisationally strong city structures for attracting the right investment 
and talent. In the knowledge economy, urban areas can and should pursue knowledge-
based development. Succeeding in such development will raise standards of living in the 
region and expand economic opportunity for residents. 
The literature review and the comparative cities study provide some useful insights 
that other cities could consider while planning KBUD. These insights are grouped under 
five key points:  
Firstly, a comprehensive approach is needed to develop knowledge cities. Solely 
focusing on economic means proved not to be successful. Therefore, cities should give 
enough and equal attention to all pillars of KBUD – economic, socio-cultural, enviro-
urban and institutional development pillars. Beyond these pillars, the comprehensive 
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KBUD approach should also embed a strong sustainability and organisation capacity in 
its development process. 
Secondly, KBUD is a daunting task, and therefore, policy makers need to be aware of 
the global economic, science and technology conditions operating in the world today. 
There is an increasing competition from other regions to attract scientists and industry 
talent; knowledge carriers and whole teams are often targeted by other players to move 
institutions and knowledge bases. Therefore, planning and commercial strategies can 
certainly be structured directly to enhance the relevance of knowledge produced in a 
certain space but the conditions for high intensity of knowledge traffic are much more 
complicated than, for instance, the strategic use of land. 
Thirdly, government policies, also at the local level, have a critical role to play in 
‘fostering the conditions’ where intellectual vitality is made up of intensive collaboration 
networks that attract and retain knowledge carriers – i.e. agents, firms and workers. 
Partially this emphasis on the ‘local’ responds to the view that local institutions, 
businesses, organisations and academia are partners in fostering local development and 
are part of the local innovation system where they are embedded. 
Fourthly, although learnings from other city experiences and exogenous assets are 
most valuable in strategising KBUD, policy makers also need to build their niche and also 
unique development characteristics based on their endogenous assets. Only in this way 
cities could be able to achieve a successful KBUD that will help them to form their 
successful knowledge cities.  
Lastly, benchmarking analysis like in the case of the KBUD assessment framework 
presented in this paper would help cities to compare their potential and achievements and 
benchmark their progress against the high achiever knowledge cities such as Boston. It is 
the comparative analysis that makes possible the gap analysis which informs the specifics 
of KBUD strategies and how they could be re(formulated) to close the gap and move the 
city in the needed direction.  
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Appendix 1. Comparative knowledge-based urban development analysis 
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Appendix 1. Comparative knowledge-based urban development analysis (continued)  
 
